Sex differences in metabolic syndrome of metropolitan elderly people in Northern Taiwan  by Tsou, Meng-Ting & Chang, Betty Chia-Chen
at SciVerse ScienceDirect
Journal of Clinical Gerontology & Geriatrics 4 (2013) 42e50Contents lists availableJournal of Clinical Gerontology & Geriatrics
journal homepage: www.e- jcgg.comOriginal articleSex differences in metabolic syndrome of metropolitan elderly people
in Northern TaiwanMeng-Ting Tsou a,b,c,*, Betty Chia-Chen Chang a
a Family Medicine, Mackay Memorial Hospital, Taipei, Taiwan, ROC
bMackay Medicine, Nursing and Management College, Taipei, Taiwan, ROC
cMackay Medical College, Taipei, Taiwan, ROCa r t i c l e i n f o
Article history:
Received 12 September 2012
Received in revised form
16 October 2012
Accepted 2 November 2012
Keywords:
Elderly people
Metabolic syndrome
Metropolitan area
Sex
Taiwan* Corresponding author. Number 92, Section 2, Zh
Taiwan, ROC.
E-mail addresses: mttsou@gmail.com, mttsou@ms
2210-8335 Copyright  2013, Asia Paciﬁc League of C
http://dx.doi.org/10.1016/j.jcgg.2012.11.002a b s t r a c t
Background/Purpose: Metabolic syndrome (MetS) is a combination of medical disorders that increase the
risk for cardiovascular disease and diabetes in elderly people. This study estimated the prevalence of
MetS among metropolitan elderly Taiwanese living in Northern Taiwan in 2009 and identiﬁed risk factors
associated with different sexes.
Methods: A cross-sectional survey was conducted among elderly people (age  65 years) who received a
senior-citizen health examination from March to November 2009. A total of 1181 participants (433 men,
36.7%; 748 women, 63.3%) were surveyed. MetS was deﬁned using the modiﬁed Adult Treatment Panel III
(ATP III).
Results: Among the 1181 study participants, 405 (34.3%) had MetS (male: 25.6%, female: 39.3%). The
average number of risk factors was 2.07 (male: 1.79, female: 2.23). Across different age and sex groups,
the percentage of participants with two risk factors was more common than those with any other
number of risk factors. Signiﬁcant differences were found in waist circumference and lipid level between
the sexes. Female sex, old age, low education level, and high body mass index were associated with an
increased probability of MetS. Abnormal lipid levels resulted in higher probabilities of MetS compared to
other factors.
Conclusion: MetS was present in >30% of the metropolitan elderly population in Northern Taiwan, and
there were substantial variations according to age and sex. Patient education regarding lifestyle changes
to reduce the risk factors is important for health, especially in individuals with two risk factors. These
results may be used to guide public health education programs.
Copyright  2013, Asia Paciﬁc League of Clinical Gerontology & Geriatrics. Published by Elsevier Taiwan
LLC.  Open access under CC BY-NC-ND license.1. Introduction
Cardiovascular heart disease, cerebrovascular disease, and dia-
betes are the most prominent causes of death worldwide. In Tai-
wan, they were the number second, third, and ﬁfth leading causes
of death inmen andwomen in 2011.1 Metabolic syndrome (MetS) is
closely associated with these diseases and increases their risk.2e6
The Elderly Nutritional and Health Survey in Taiwan (NAHSIT-II;
1999e2000), a national survey of noninstitutionalized elderly
Taiwanese (65 years of age, n ¼ 2432), showed that 25.5% of
elderly men and 46.8% of elderly women met the criteria for
MetS.7,8 In the 2005e2008 NAHSIT-II (n ¼ 897), it was estimatedong-shan North Road, Taipei,
2.mmh.org.tw (M.-T. Tsou).
linical Gerontology & Geriatrics. Pthat the prevalence of MetS was 44.5% among men and 57.3%
among women.9 These data suggest that there has been no decline
in prevalence from 1999 to 2008.
Previous studies have found that MetS is a common disease
among elderly individuals (65 years of age) in Taiwan.2,611 With
increasing age, the prevalence of MetS increases progressively
among women, but remains almost unchanged in men. In each age
stratum, the prevalence of MetS is greater among women than
men.2,711 It has been inferred that the distribution of MetS might
be correlatedwith the progression of aging, hormones, and body fat
content. However, the underlying reason for this has yet to be
elucidated based on evidence from large studies.2
Estimates of the prevalence of MetS have varied substantially, in
part because of the variability of populations in a geographic
region, urbanization, and diagnostic criteria.10 According to pre-
vious research, the main risk factors for MetS include female sex,ublished by Elsevier Taiwan LLC. Open access under CC BY-NC-ND license.
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as low ﬁber, high sugar, high salt, and high oil), smoking, alcohol
drinking, stress, low income, and low education level.11 In recent
years, the prevalence of MetS among elderly people and related
diagnostic studies have been analyzed on a yearly basis.79 We
aimed to estimate the prevalence of MetS in a representative
sample of the Taiwanese metropolitan elderly population, to
examine the distribution of MetS stratiﬁed by age, sex, and socio-
economic and risk factors, and to identify the order of importance
of risk factors according to sex and age groups, based on the anal-
ysis of a cross-sectional survey. Additional available measurement
pointers were obtained to forecast MetS among elderly individuals
in Taiwan through long-term and follow-up studies, and to provide
varied methods of prevention and health education.
This study differed from previous studies using national data
collected from numerous sources, in that the elderly population
(aged 65 years) in Taipei City received free medical examinations
for health insurance, and the questionnaires were completed by the
interviewer in order to avoid written errors. According to the
results of previous research, the prevalence of MetS among the
metropolitan elderly population is lower than that among the
elderly from other regions, especially the northern metropolis.810
It was estimated that the elderly population in the metropolis
might have superior accessibility to medical attention, greater
willingness to undergo physical examination, and higher alertness
in understanding and preventing risk factors, compared with eld-
erly individuals from other remote towns. This study aimed to
remind elderly people of the relativity and prevalence of risk factors
at an early stage, using data from physical examinations of elderly
individuals from the northern metropolis. It was carried out in the
hope of offering more representative pointers on the direction of
health education regarding the promotion and prevention of MetS
in other districts, in order to reduce the increasing number of
elderly individuals with MetS, and to decrease the occurrence of
other chronic diseases.
2. Methods
2.1. Population and participants
This study targeted elderly individuals (>65 years of age) who
were native to Taipei City and received a physical examination from
March to November of 2009 at any medical center in Northern
Taiwan. Data were collected using a questionnaire completed by
the interviewer in a one-on-one session in order to avoid written
errors. A total of 1799 elderly individuals received physical
examinations in hospitals. After 420 cases were excluded due to an
inability to complete the questionnaire (e.g., dementia, difﬁculty in
expression, or severe hearing impairment), a total of 1379 cases
were included for data analysis. Due to incomplete data on the ﬁve
risk factors of MetS, 198 cases were eliminated. Therefore, there
were a total of 1181 complete questionnaires (recovery rate of
85.6%).
2.2. Ascertainment of body mass index and health-risk behaviors
The height and weight of each participant were assessed during
the physical check-up. Body mass index (BMI) is the standard
measure of obesity invariably adopted within the literature, and is
calculated as a person’sweight in kilograms divided by the square of
their height in meters (kg/m2). Individuals with a BMI< 18.5 kg/m2
are classiﬁed as underweight; BMI 18.5 kg/m2 and<24 kg/m2 are
considered healthy; BMI 24 kg/m2 and<27 kg/m2 are classiﬁed as
overweight; and those with BMI S27 kg/m2 are classiﬁed as
obesity.13,14Three types of behavior affecting health were assessed in this
study during the interview. Questions regarding alcohol con-
sumption, smoking tobacco, and regular exercise (3 times/week) in
the previous 6 months were posed to each participant.
2.3. Assessment of sociodemographic variables
The sociodemographic variables assessed in the survey included
sex, education level, and living condition. Education level was
classiﬁed as one of the following ﬁve levels: illiterate, elementary
school, junior high school, senior high school, and college or higher;
living condition was deﬁned as single, or with family.
2.4. Data collection
During the visit, sitting blood pressure (BP) and anthropometric
measurements were taken. Two BP readings were taken 30 seconds
apart in the right arm after the participant had sat and rested for 5e
10 minutes. Waist circumference was measured at the narrowest
point with a tapemeasure placed parallel to the ﬂoor at the end of a
relaxed expiration with the participants standing akimbo. NaF
plasma was collected for fasting glucose analysis, and serum was
collected for the measurement of lipids. Fasting total cholesterol,
triglyceride (TG), and fasting plasma glucose were measured by an
automated system (Vitros 550/750; Ortho-Clinical Diagnostics, a
Johnson and Johnson Company, Rochester, NY, USA). Electro-
phoresis was performed to measure high-density lipoprotein cho-
lesterol (HDL-C).
2.5. Diagnostic criteria for MetS
Modiﬁed National Cholesterol Education Program-Adult Treat-
ment Panel III (NCEP-ATPIII) criteria were used in this study. MetS
was deﬁned as the presence of any three of the following ﬁve
conditions: abdominal obesity (AO; waist circumference, 90 cm
for men and 80 cm for women), hypertriglyceremia (HTG; TG,
150mg/dl), low serumHDL-C (HDL-C,40mg/dl formen and50
mg/dl for women), hypertension (HT; systolic BP, 130, diastolic BP,
85 mmHg, or the use of antihypertensive agents), and hyper-
glycemia (HG; FPG, 100 mg/dl or the use of antihyperglycemic
agents), according to the Taiwan Department of Health.15
2.6. Statistical analysis
SAS 9.0 (SAS, Cary, NC, USA) and SPSS 17.0 (SPSS, Chicago, IL,
USA) were used for statistical analysis. Continuous variables were
reported in terms of mean  standard deviation and categorical
variables were reported in terms of percentage [95% conﬁdence
intervals (CIs)]. Differences in proportions and means were
assessed using a c2 test, t test, Fisher’s exact test, and multiple
logistic regression analysis. Statistical signiﬁcance was set at
p < 0.05 and p < 0.01.
2.7. Ethics
The study was examined and approved by the Human Research
Ethics Committee in our hospital and was then issued the project
research number 09MMHISO11.
3. Results
The prevalence of MetS was 34.3%, which was higher in women
than in men (39.3% vs. 25.6%) (Table 1). The average age of the MetS
group was higher (74.9 years vs. 74.1 years in those without). No
signiﬁcant differences were seen in age distribution, smoking,
Table 1
Basic characteristics of non-MetS and MetS patients.
Total
(1181)
Non-MetS
(776, 65.7%)
MetS
(405, 34.3%)
p
Sex (n, %) <0.01**
Male 433 (36.7) 322 (41.5) 111 (27.4)
Female 748 (63.3) 454 (58.5) 294 (72.6)
Age (y; mean  SD) 74.4  5.5 74.1  5.5 74.9  5.5 0.03*
Age groups (y) 0.11
65e69 247 (20.9) 172 (22.2) 75 (18.5)
70e74 408 (34.5) 278 (35.8) 130 (32.1)
75e79 309 (26.2) 190 (24.5) 119 (29.4)
80 217 (18.4) 136 (17.5) 81 (20.0)
Smoking status,
current 6 months
0.57
No 1138 (96.4) 746 (96.1) 392 (96.8)
Yes 43 (3.6) 30 (3.9) 13 (3.2)
Alcohol drinking,
current 6 months
0.55
No 1076 (91.1) 696 (89.7) 360 (88.8)
Yes 105 (8.9) 80 (10.3) 45 (11.2)
Physical exercise,
current 6 months
0.20
No 122 (10.3) 74 (9.5) 48 (12.0)
Yes 1059 (89.7) 702 (90.5) 357 (88.0)
Living status 0.67
Single 99 (8.4) 61 (7.9) 38 (9.4)
With family 1082 (91.6) 715 (92.1) 367 (90.6)
Economic status
(NT/M)
0.28
No 50 (4.2) 33 (4.2) 17 (4.1)
5000 246 (20.9) 154 (19.9) 92 (22.8)
5000e10,000 274 (23.2) 170 (21.9) 104 (25.8)
10,000e15,000 176 (14.9) 123 (15.8) 53 (13.0)
15,000e20,000 115 (9.7) 73 (9.5) 42 (10.2)
>20,000 320 (27.1) 223 (28.7) 97 (24.0)
Chronic diseases
under medical
treatment
<0.01**
No 379 (32.1) 286 (36.9) 93 (22.6)
Yes 802 (67.9) 490 (63.1) 312 (77.4)
Education level <0.01**
Illiterate 66 (5.6) 36 (4.7) 30 (7.3)
Elementary 375 (31.8) 232 (30.0) 143 (35.3)
Junior high school 213 (18.0) 130 (16.6) 83 (20.7)
Senior high school 299 (25.3) 213 (27.5) 86 (21.2)
College or higher 228 (19.3) 165 (21.3) 63 (15.6)
Statistical analysis by Student’s t test, Fisher’s exact test, and c2 test was used to
compare non-MetS and MetS groups. *p < 0.05, **p < 0.01.
MetS ¼ metabolic syndrome; NT/M ¼ New Taiwan dollar /month; SD ¼ standard
deviation.
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individuals with chronic disease under medical treatment, the
percentage of those with MetS was greater than that of those
without MetS. The average educational level of individuals without
MetS was higher than that of individuals with MetS.
The groupswere stratiﬁed inTable 2 according to sex and age. On
average, each individual had 2.07 risk factors in the overall sampleTable 2
Average number of risk factors for metabolic syndrome in different sex and age
groups.
Total (n ¼ 1181) Male (n ¼ 433) Female (n ¼ 748) p
n Mean  SD n Mean  SD n Mean  SD
Total 1181 2.07  1.3 433 1.79  1.2 748 2.23  1.3 <0.01**
65e69 y 281 1.96  1.3 75 1.67  1.2 206 2.07  1.3 0.02*
70e74 y 410 2.01  1.3 147 1.78  1.2 263 2.14  1.3 0.007**
75e79 y 293 2.17  1.4 124 1.84  1.3 169 2.41  1.4 <0.01**
80 y 197 2.19  1.2 87 1.75  1.3 110 2.57  1.3 0.003*
Independent sample t test was used to compare male and female groups.
*p < 0.05, **p < 0.01.(2.23 in females, 1.79 in males). In all age groups, the number of risk
factors was higher in women than in men, and the number of risk
factors increased with age. Fig. 1 shows that women constituted the
biggest group that had two risk factors in different age groups,
however, among men, the majority had one or two risk factors.
Fig. 2 shows the percentages on the basis of age, sex, BMI, and
top ﬁve risk factors. There was no difference between men and
women in bodymass index (BMI), blood sugar (BS), and triglyceride
(TG), however, the waist circumference in women was higher than
that in men in each age group; BP inwomenwas higher than that in
men between 70 and 74 years; and HDL-C was high inwomen aged
65e69 years. Stratiﬁcation of MetS criteria based on age showed
that the percentage in women was higher than in men.
Although there were no signiﬁcant differences in BMI, BS, and
TG, the phenomenon of crossover still existed in both men and
women. There appeared to be a signiﬁcantly higher proportion of
abnormal readings in men than in women before the age of 75
years. However, the proportion of abnormal measurements
increased in women older than 75 years, and abnormal waist cir-
cumference, BP, and HDL-C measurements were higher in women
than in men in each age group.
In our metropolitan elderly Taiwanese participants, we found
that the variables of female sex (odds ratio (OR): 1.88; 95% CI: 1.45e
2.44), age (OR: 1.04; 95% CI: 1.01e1.07) (speciﬁcally >80 years of
age; OR: 1.82; 95% CI: 1.09e3.03), high body weight, and lowFig. 1. Different risk factors according to sex and age groups.
Fig. 2. Percentage of risk factors and prevalence of MetS in different sex and age groups. BMI ¼ body mass index; HDL-C ¼ high-density lipoprotein cholesterol; MetS ¼ metabolic
syndrome.
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signiﬁcant differences in multiple logistic regression; the data are
presented in Table 3.
The analysis of the top ﬁve factors revealed the order to be as
follows: HDL-C (OR: 16.18), TG (OR: 11.91), waist circumference
(OR: 10.31), BP (OR: 6.22), and BS (OR: 5.49) in men; and HDL-C
(OR: 20.24), TG (OR: 20.18), waist circumference (OR: 9.36), BS
(OR: 7.52), and BP (OR: 5.46) inwomen. The value-at-risk of HDL-C,
TG, and BS in women was higher than that in men, whereas thevalue-at-risk of BP and waist circumference inmenwas higher than
that in women.
4. Discussion
Based on research data from a metropolitan elderly population
in a medical center, this study found that the prevalence of MetS in
both men and women (male: 25.6%, female: 39.3%) was lower than
the results of a national study conducted in 1999e2000 (male:
Table 3
ORs of individual factors affecting MetS among male and female patients.
Variable Male (433) Female (748)
OR 95% CI p value OR 95% CI p
Sex (ref.: male) 1.88 1.45e2.44 <0.01**
Age (y/o, continue variable) 1.02 0.98e1.06 0.29 1.04 1.01e1.07 0.006**
Age level (ref.: 65e69 y)
70e74 y 1.41 0.71e2.82 0.33 1.05 0.72e1.54 0.78
75e79 y 1.93 0.96e3.86 0.07 1.45 0.96e2.20 0.08
80 y 1.73 0.79e3.79 0.18 1.82 1.09e3.03 0.02*
Education level (ref.: illiterate)
Elementary 0.77 0.14e4.12 0.76 0.86 0.48e1.52 0.60
Junior high school 1.05 0.19-5.82 0.96 0.86 0.47e1.58 0.62
Senior high school 1.05 0.20e5.48 0.95 0.48 0.26e0.89 0.02*
College or higher 1.14 0.22e5.87 0.88 0.42 0.20e0.86 0.02*
BMI 1.36 1.25e1.48 <0.01** 1.25 1.18e1.30 <0.01**
BMI groups (ref.: normal)
Underweight ND ND 0.99 0.31 0.09e1.04 0.06
Overweight 4.20 2.33e7.57 <0.01** 2.48 1.75e3.53 <0.01**
Obesity 12.38 6.37e24.06 <0.01** 4.63 3.06e7.01 <0.01**
Risk factors
Waist circumference (ref.: normal)
Abnormal 10.31 6.29e16.89 <0.01** 9.36 6.35e13.80 <0.01**
BP (ref.: normal)
Abnormal 6.22 3.66e10.60 <0.01** 5.46 3.84e7.76 <0.01**
HDL-C (ref.: normal)
Abnormal 16.18 9.28e28.19 <0.01** 20.24 13.18e31.07 <0.01**
BS (ref.: normal)
Abnormal 5.49 3.22e9.33 <0.01** 7.52 5.34e10.61 <0.01**
TG (ref.: normal)
Abnormal 11.91 6.96e20.40 <0.01** 20.18 12.42e32.79 <0.01**
Multiple logistic regression.
*p < 0.05, **p < 0.01.
BMI¼ body mass index (BMI< 18.5 kg/m2: underweight; BMIS 18.5 kg/m2 and<24 kg/m2: normal; BMIS 24 kg/m2 and<27 kg/m2: overweight; BMIS27 kg/m2: obesity);
waist circumference (abnormal ¼ 90 cm for men and 80 cm for women); BP (blood pressure, abnormal ¼ systolic BP, 130 mmHg, diastolic BP, 85 mmHg, or the use of
antihypertensive agents); HDL-C (high density lipoprotein cholesterol, abnormal¼40mg/dl for men and50mg/dl for women); BS (blood sugar, abnormal¼100mg/dl or
the use of antihyperglycemic agents); TG (triglyceride, abnormal ¼ 150 mg/dl).
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female: 57.3%).79 Due to the accessibility of the data, cross-
sectional research analysis of the data in the metropolis was con-
ducted to determine the order of risk factors, and the variability
between sexes and age groups. Long-term and follow-up surveys
were conducted in order to develop guidelines for the health
education of metropolitan elderly individuals in other districts.
In our metropolitan elderly Taiwanese participants, we found
that female sex, age (particularly those aged >80 years), high BMI,
and low education level increased theMetS risk, which agreed with
a previous study.11 Other factors showed no signiﬁcant differences
in multiple logistic regression, In order to preclude variations
within the group studied, the target in this study was the metro-
politan elderly population. Due to their similar concepts of health
and personal habits, no obvious differences were noted.
Our results showed an increasing trend of MetS among older
woman, even at the age of 80 years, different from the results of the
national survey (1999e2000; NAHSIT-II) in Taiwan,7,8 or other
papers published in neighboring countries, such as Japan or
Bali,12,16 which showed that the prevalence of MetS decreased
following an increase in age. Higher prevalence of HT and AO were
also found in those aged >80 years, especially among women, in
our Taipei city study (Figs. 3 and 4). A greater amount of attention
should be give to the change in BP and waist circumference in
elderly Taiwanese, even in those aged >80 years.
We found that the number of risk factors increased gradually
with increasing age, and the number of risk factors was statistically
higher in women than in men of all ages. The average number of
risk factors was 2.07 (male, 1.79; female, 2.23), which was similar to
previous results (2.19), andwas consistent with the observation of a
higher risk for women than for men aged65 years.7,17 In addition,it was also found that among different age and sex groups, the
majority exhibited two risk factors, followed by one risk factor,
which was also similar to previous research.7,17 Often, three risk
factors were seen in women aged >80 years. In fact, MetS can be
avoided if health education and promotion is reinforced for each
group. The incidence of MetS can be reduced if the control for
elderly individuals exhibiting three risk factors can be enhanced.
Compared with participants from the 2005e2008 NAHSIT, the
participants in the present study were elderly (age 65 years),
overweight (24 BMI<27 kg/m2), and obese (BMI 27 kg/m2). The
present result (male: 37.6% and 17.6%; female: 31.2% and 19.3%) was
similar to that from previous studies (male: 34.3% and 19%; female:
32% and 19.3%). The present study found that the prevalence of
abdominal obesity (waist circumference>90 cm inmen and>80 cm
in women) declined dramatically compared to that in a previous
study (male: 38.1%/ 31.2%; female: 73.2 %/ 59.6%) (Table 4).9
Although the standards of the two studies differed (2005e2008
NAHSIT, BP  140/90 mmHg; modiﬁed NCEP/ATP III, BP  130/
85 mmHg), it was found that the prevalence of high BP in men
dropped (55.9% / 52.9%), whereas the prevalence in women
increased at age  65 years. There was no obvious difference
between women and men (male: 19.1%/ 20.1%; female: 21.3%/
22.9%) in the prevalence of high TG levels. For high blood glucose,
the diagnostic standards were different (2005e2008 NAHSIT:
fasting glucose  126 mg/dL; modiﬁed NCEP/ATP: fasting
glucose  100 mg/dL or use of antidiabetic agents); therefore, a
high prevalence (male: 27.7%/ 54.7%; female: 24%/ 52%) was
seen, which indicated that the proportion with impaired fasting
glucose (IFG; 110e126 mg/dL) might reach up to 20e25%.9
The prevalence of MetS in each district was as follows. The
lowest and highest prevalence of MetS in menwere 22.5% and 50%,
Fig. 3. Data from Taipei city (2009, n ¼ 1181) compared with 1999e2000 Nutrition and Health Survey in Taiwan7,8 (n ¼ 2432). AO ¼ abdominal obesity; HG ¼ hyperglycemia;
HDL-C ¼ high-density lipoprotein cholesterol; HT ¼ hypertension; HTG ¼ hypertriglycemia.
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and between 24.5% and 29.5% in other cities and towns; the lowest
prevalence of MetS in women was 14.8% in the northern metrop-
olis, up to nearly 50% in mountainous regions, and between 21.2%Fig. 4. Data from Taipei city (2009, n ¼ 1181) compaand 28.5% in other cities and towns. We showed that the lowest
incidence was in Taipei. It is worth discussing whether the acces-
sibility to medical treatment was related to lower incidence. Sev-
eral surveys on the prevalence of MetS have been conducted inred with Japan (2010, n ¼ 368). Y/O ¼ years old.
Table 4
Data from Taipei (2009, n ¼ 1181) compared with 2005e2008 NAHSIT9(n ¼ 897).
Factors MetS HT HG AO
Study Taipei city 2005e2008
NAHSIT
Taipei city 2005e2008
NAHSIT
Taipei city 2005e2008
NAHSIT
Taipei city 2005e2008
NAHSIT
Criteria Modiﬁed NCEP-ATPIII SBP  130/DBP
 85 mmHg or
the use of
antihypertensive
agents
SBP  140/DBP
 90 mmHg or
the use of
antihypertensive
agents
Fasting glucose 
100 mg/dL or the
use of antidiabetic
agents)
Fasting glucose 
126 mg/dL or the
use of antidiabetic
agents)
Waist  90 cm for men;
80 cm for women
Sex Male Female Male Female Male Female Male Female Male Female Male Female Male Female Male Female
Prevalence
(%)
25.6 39.3 44.5 57.3 52.4 60.3 55.9 52.3 54.7 52 27.7 24 31.2 59.6 38.1 73.2
Factors HTG HDL-C BMI BMI
Study Taipei city 2005e2008
NAHSIT
Taipei city 2005e2008
NAHSIT
Taipei city 2005e2008
NAHSIT
Taipei city 2005e2008
NAHSIT
Criteria TG 150
mg/dL
TG 200
mg/dL
HDL-C  40
mg/dL for men;
50 mg/dL
for women
HDL-C  35
mg/dL
24  BMI < 27 kg/m2 27  BMI kg/m2
Sex Male Female Male Female Male Female Male Female Male Female Male Female Male Female Male Female
Prevalence
(%)
20.1 22.9 19.1 21.3 20.6 28.1 10.7 4.4 37.6 31.2 34.3 32 17.6 19.3 19 19.3
AO ¼ abdominal obesity; BMI ¼ body mass index; HDL-C ¼ high-density lipoprotein cholesterol; HG ¼ hyperglycemia; HT ¼ hypertension; HTG ¼ hypertriglyceridemia;
MetS ¼ metabolic syndrome; NAHSIT ¼ Nutritional and Health Survey in Taiwan; NCEP-ATPIII ¼ National Cholesterol Education Program-Adult Treatment Panel III;
SBP ¼ systolic blood pressure.
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55.5%) was seen in elderly individuals (age 65 years) in Tai-
chung.18 By comparison, the prevalence in this study was relatively
lower in Taipei metropolis, corresponding to the low prevalence in
the northern metropolis in the 2005 national survey.9 Therefore,
the objective of this study was to identify the order of risk factors
among elderly individuals from the Taipei metropolis, to develop
principles for the prevention of MetS.
Comprehensive comparison of previous national data with our
current data from the northern metropolis revealed that among
the risk factors, the prevalence of wide waist circumference
declined signiﬁcantly, a most encouraging change among elderly
individuals (age 65 years). Whether this difference resulted from
extensive health education and promotion in the metropolis is
worth long-term follow up. The prevalence of pre-diabetes,
probably up to 20%, as shown by the IFG, appeared due to the
varied blood glucose standards. The adverse effects of oversized
waist circumference were easily and directly measurable, there-
fore, early promotion and education could be focused on this in
order to achieve obvious effects. Tracking data over years showed
a high percentage of patients with IFG. In cases in which lifestyle
modiﬁcation could be conducted, the restoration of the normal
blood sugar level was the most direct way to reduce MetS.
According to the annual comparison, blood lipid levels appeared to
remain unchanged. However, based on the results of the present
study, either HDL-C or TG could cause a high risk of MetS;
therefore, regularly tracking changes in blood lipids is one of the
chief means of prevention of MetS. Special mention should be
given to individuals whose examination results fall in between the
diagnostic criteria of MetS and the diagnostic values of hyper-
tension and diabetes. Elderly individuals who meet three of the
above criteria should receive medical treatment. Regular follow-up
should be conducted on elderly patients who possess two of these
MetS diagnostic items, in order to correct and improve car-
diovascular risk factors at an early stage.
The cross-sectional survey was the limitation of the present
study, because the aging population is distributed among several
regions of the northern metropolitan area, and may not be repre-
sentative of the entire elderly population. The prevalence might
have been underestimated for some elderly individuals who mayhave gone to a medical center to receive physical examinations on
their own, because they might pay more attention to their health
than other elderly people. However, if the inﬂuence of speciﬁc risk
factors could be discovered in the groups that have access to
medical treatment, these items would be regarded as warranting
early notice and intervention.
There is greater andmore rapid access tomedical treatment and
health education and promotion in metropolitan areas than in
towns and villages. The order and danger of the possible risk factors
can be offered to other districts as a pioneer study based on the
results of this study on the metropolitan elderly population. We
believe that people should take their BP and measure their waist
circumference as the ﬁrst line of defense. A simple blood glucose
test is also a good strategy for early detection. It is important to
have annual blood lipid tests, especially for HDL-C.References
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